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W OPEN ROUTE MAIN LINES ~ MAIN LIHES TN TUNNEL YARD AND SHOP TRACKS |
Repoleed CONDUCTOR PART | CULARS UNITS AUTO~TENS IONED SIMPLE CATENARY FIXED_TERMINATED SIMPLE CATENARY FIXED TERMINATED
— (UNWORN CONTACT CONDITION) CONDUCTOR ' ___ CONDUCTOR — SINGLE CONTACT WIRE
plalgeonnig . CONTACT WIRE MESSENGER_WIRE CONTACT WIRE MESSENGER W IRE :
it CONDUCTOR TYPE = 350 KCMIL SOLID GROOVED 500 KCMIL |9 STRAND 350 RCMIL SOLID GRODVED 500 KCMIL 19 STRAND 350 KCMIL SOLID GROOVED |
thrssolved MATER [AL = . HARD DRAWN COPPER HARD DRAWN COPPER HARD DRAWN COPPER HARD ORAWN COPPER HARD DRAWN GOPPER
'''''' DIAMETER N 0.620 ' 0.810 0.620 0.810 0.620
— CRUSS SECT|OMAL AREA 5Q_IN 0.2758 0,395 D.2758 0.393 6.2758
ursene CONDUCTCOR BREAKING STRENGTH LB (1810 21500 LIBI0 21590 11810
P MODULUS OF ELASTICITY PSI {6000000 17600000 16000000 [ 7000000 [6000000
COEFF ICIENT OF EXPANSION IF f.0000094 0.0000094 0.0000094 0.0000094 0.0000094
~ WEIGHT _OF_CONDUGTOR LB/FT 1.063 1.543 i.063 [.543 _ 1.083
WEIGHT OF HANGERS (ASSUMED) LEJFT 0.032 0.052 0.25
WEIGHT OF SYSTEM LB/ET 3,638 ' 2,638 - 0.270
RADTAL THICKNESS OF ICE (0] _IN 0.25 0.5 0.25 0.5 [.333
WEIGHT OF ICE (0) LB/FT 0.270 0.815 0.270 0.815 .
WEIGHT OF SYSTEM WITH ICE (0) LE/FT 3.723 3723
RADIAL THICKNESS OF |GE_(NQ) IN 0.5 I 0.8~ 0.5 I 0.5 05
2 WEIGHT GF 1CE (NO). LB/FT 0.696 [ - 0.815 -~ 0.696 } 0.815 0.696
WEIGHT OF_SYSTEM WITH_ICE (NO) LB/FT . 4.149 7149 i.750
EQUIVALENT SPAN FOR TEMS|ON CALCULATIONS il 75 150 75 50 80
CONDUCTOR TENS [ONS"AT: = N - — - i
60°F, NO WIND ) 0 -
20°F, NO-WIND {B 300 5500 503 B73 037
65°F, NO WIND . LB 1481 3669 248~ 176 693 -
—5°F, WITH [CE (0), NO WIND B 3718 G166 5183 77 5065
. - —5%F, WITH ICE (NO), NO WIND LB 3729 6465 5188 B508 5122
MAXIMUM_MESSENGER SPAN: BALLASTED TRAGCK F - 715 50 120
___MAXIMUM HANGER SPACING FT 75 55
CONDUCTOR SAG AT MAXIMUM SPAN AT: _
[g B0°F, NO WIND g 0 3.043 5 4022 g. ﬁg zln.gfg
‘ o 20°F,_NO_WIND ' ) . .
| e 65, NO WIND FT .62 4,155 0.853 0.701 2.761
. B 32°F, WITH ICE NO;J. ND WIND FT — — 0.059 0.205 0.853
—5°, WITH ICE (0), NO WIND FT . . '
N —5°F, WITH [CE (NO), NO WIND FT 0.697 : 3,708 —0.004 0152 0.618
E: NORMAL SYSTEM HE(GHT FT 70 Z.0
_ : NORMAL CONTACT WIRE HEIGHT FT 30,5 o 13.8 = B5
NORMAL CONTACT WIRE HEIGHIT: AERIAL STRUCTURE FT [8.5 =
MINTMUM SAFETY FACTOR = 2.44 2.87 2.8 7.54 2.30 —
& CONDUCTOR PARTICULARS UNITS EONDUCTOR . _ CONDUCTOR CONDUCTOR N
= (WORN CONTAGT CONDITION) CONTACT WIRE MESSENGER WIRE CONTACT WIRE MESSENGER WIRE CONTACT WIRE
PERM | SSABLE WEAR % OF AREA 30 . 30 : - 30
WEGHT_OF SYSIEM (B/ET 7318 7,318 0.744
WEIGHT OF SYSTEWM WITH ICE (0) LB /FT 3.404 3.404 1.015
WEIGHT OF SYSTEM WITH ICE (NOJ (B/FT 3.B30 3.830 1.440
_;§ CONDUCTOR TENSIOMNS_AT:
E —5°F, WITH ICE (NO), 40 MPH WIND B 3724 5277 FIE B468 5082
1 CONDUCTOR BREAKING STRENGTH LB 8267 21580 8767 71590 BI67
5 MINTMUM SAFETY FACTOR — 2.22 2.87 1.59 2.54 1.62
g *
gls | LEGEND:
'Qﬁ (C) 1S OPERATING CONDITION
M
HE_ (NO) IS NON—OPERATING CONDITION
NOTES:
1. ICE CONDITIONS:
. 0) '%" ON CONTACT WIRE, %" ON MESSENGER WIRE
NO) %" ON CONTACT WIRE, %" ON MESSENGER WIRE
2. MAXIMUM WIND SPEED FOR STRUCTURAL DESIGN = 70 MPH {NO)
3. MAXIMUM WIND SPEED FOR LRV OPERATIONS = 55 MPH (0)
4. WORST CASE DESIGN TENSIONS OCCUR AT =5°F WATH NO ICE
- 5. DROCP IS THE SAG OF THE CONTACT WIRE FROM NORMAL-
5 - CONTACT WIRE HEIGHT AT B0°F. FOR SIMPLE CATENARY,
CONTACT WIRE SAG VALUE INCLUDES MESSENGER SAG CHANGES.
3 6. WIND CONDITIONS: ‘
] {0; 55 MPH WITHOUT {GE
@ 0J 40 MPH WITH ICE
@ {No; 7D MPH WITHOUT ICE
g MO} 40 MPH WITH ICE BELOW 32°F
g‘I-E . -
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A ) . [ . L] £ ® F L] G [ H
| NOTES:
XREF'S .
vas 1. UNLOADED MESSENGER WIRE TENSiONS SHOWN FOR 3. FOR INTERMEDIATE EQUIVALENT SPANS BETWEEN
_____ APPLICAT ION DUR{NG WIRE ERECTION PRIOR TO THE THOSE INDICATED IN THE GRAPH, THE TENSION
LT—z22345EA ERECTICON OF CONTACT WIRE. VALUES CAN BE INTERPOLATED ON A STRAIGHT
frec-soow LINE BASIS. )
Unrasolune 2. ERECTION TENSIONS SHOWN APPLY FOR A/T CATENARY
ggléTT‘f’o'g“ BALANCE WEIGHTS LOCKED AT 60° F 4. EQUIVALENT SPAN 1S DETERMINED BY THE
e : FOLLOWING FORMULA:
_______ [ )
i B 134 B o3 WHERE Ly, by, O———N aRE
|~ =2" "3 N THE LENGTHS OF THE SPANS
IN EACH FULL TENS1ON LENGTH
+ ———
Li+ipt iy "N {ANCHOR TO ANCHOR)
2
[ J
L= EQUIVALENT | oo gpan | 1008 SPAN | 125! sPaN | 150" SPAN | 175' SPAN | 200' SPAN
SPAN [FT] . 7
5 D Babo B094 7730 7504 6629 5330
b 0 7766 7483 7133 6726 6282 5893
o ‘5:-' 20 7149 BH77 6543 6162 5753 5347
¥ & 30 B536 6277 5954 5614 5949 £852
i = 40 5026 SEEE 5400 5089 4773 4479
2 L < 50 5323 5108 4856 4597 4335 1103
5 &0 4730 4546 4339 4130 3936 3768
e 70 4153 4010 3858 37101 3582 3472
= 80 3596 3508 3419 3338 3269 3202
§ {ii 90 3074 3053 3032 3014 2999 2887
| ~ 100 2603 265 2699 2737 3766 2791
=R 1o 2197 2318 2419 2502 o567 2621
= 120 i8B7 2047 2187 2303 23596 2471
b .
% MESSENGER ERECTION TENSIONS FOR AUTO-TENSIONED WIRING -
§
;7
S
3
§a‘ A ¥ N - - T
&
ol L = EQUIVALENT | oo ooun | 100" sPan | 125° span | 150" sPan | 175 span | 200" span
D= SPAN [FT]
: 0 7791 7431 6386 5472 5818 5363
o 7175 5675 6398 E514 5405 4517 .
‘d:-i 20 656 | 6226 5852 5376 4920 3497
& 30 5951 5635 5263 4863 447 1190
- 40 349 5059 4725 £38] 2059 3782
< 50 4755 4499 4215 3937 3689 3485
* o ) {76 3965 3744 3538 3364 3274
o 70 36( 3467 " 3318 3187 308 2997
= B0 3095 3018 2845 7884 2837 2800
i 50 5800 5623 26725 76726 2637 3678
- 100 5375 2793 2387 2409 5447 3478
[0 1878 2023 > 136 2904 5997 5347
20 1610 1807 1§53 2068 5159 933
5 : o '
o . MESSENGER ERECTION TENSIONS FOR FIXED TERMINATED WIRING
2 .
8
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L C L I D L ] E [ ] F L G L M
NOTES:
1. THESE® TABLES HAVE BEEM DETERMINED
_ FOR TEMPERATURE OF 60° £ WITH A
= . WIND SPEED OF 55 MPH.
BALLASTED TRACK
Py 2. THE SPANS SHOWN ARE THE ABSOLUTE
. ] MAXIMUM FOR 20'—6" CONTACT WIRE HEIGHT.
- MAX | MUM MIN I MUM PERM | SSABLE CONTACT WIRE FOR DESIGN CONSIDERATIONS THE
: BLOW OFF MAXIMUM SPAN IS REDUCED BY § FEET
- TO CATER FOR SITE ADJUSTMENTS IF
SPAN TRACK RADIUS MID-SPAN OFFSET SPAN BLOW OFF OBSTRUCT |ONS ARE ENCOUNTERED.
FEET ' 3
[, ] [FEET] [ INCHES] FEET INCHES' 3. THE PERMISSIBLE STATIC OFFSET IS THE MAXIMUM
5 ks 7 [ 1 1 1 DISTANCE THAT THE CONTACT WIRE CAN BE FROM
55 m 1T i) 5T THE CENTER LINE OF A STATIC PANTOGRAPH
2 40 92 2 30 0.2 UNDER STILL AIR CONDITIONS. .
50 144 .0 gg 2.3 -
?g %gg ',g'g 55 5.7 -4. THE PERMiSSIBLE STATIC OFFSET INCLUDES
50 380 0.3 70 0.9 A STAGGER EFFECT VALUE OF G.|6 FEET.
o6 2FB ) ) 12 IF THE ACTUAL MID SPAN OFFSET EXCEEDS
T80 §09 9.5 50 1.5 THE PERMISSIBLE VALUE, THE STAGGER
10 S48 5.5 100 .8 EFFECT SHOULD BE CALCULATED PRIOR TO
120 908 ¥:) 110 2.2 CATENARY ADJUSTMENT.
1 30 1084 8.4 120 2.6 ]
L :gg {g?g 79 llﬁ i ; 5. MAX|MUM STAGGER = 12",
160 1762 - 2‘3 {50 4.1 6. CONTACT WIRE {NSTALLATION
170 2045 . 180 4.7 TOLERANCE = *-| [NCH,
S 3364 g2 170 5.3
F 18O =) o R
] 190 2773 ] 180 59 7. FOR CATENARY LAYOUT DESIGN PURPOSES THE SPAN
o 200 3129 1.7 190 8.6 LENGTHS SHOWN [N THESE DESIGN SHOULD BE
Ei 210 3589 3.4 200 7.3 REDUCED BY 5'=0" 7O CATER FOR POSSIBLE
z FE 3843 3.0 210 8.0 . SITE ADJUSTMENT.
9 b 220 4113 2.6 s 24
: 8. [N THE VICINITY OF GRADE CROSSINGS THE
MAXIMUM SPAN SHOULD BE REDUCED BY -
m Ioi_Oﬂ - A
| |
g .
%15 9. MAX1UM_SPAN FOR 2'—0" SYSTEM HEIGHT |S
£ i 125 FEET. MAXIMUM SPAM FOR 3'=0" HEIGHT IS
- 165 FEET.
EMBEDDED TRACK ‘
| 10. EXAMPLE SPAN DETERMIMAT |ON:
' E MAX IMUM | MIN IMUM PERM | SSABLE GIVEN — RADIUS OF CURVATURE = 3100 FT OM BALLASTED TRACK
: : FIND — MAXIMUM CONSTRUCTED SPAN = {80 F:;'TT
B— - s — MAXIMUM DESIGN SPAN = (85
EI SPAN TRACK RADIUS MID SPAN OFFSET " _ PERMISSABLE MIDSPAN OFFSET = 4.9 N
" [FEET] [FEET] [ INCHES]
=z
wlz 70 22 2.7
W= 30 19 (2.6
o+ 40 87 2.5
L] 5 137 [2.3
= 60 190 12,
7 273 1.3
80 361 B
90 462 3
100 578 0 -
11D 709 0.6
. 120 858 0.2
130 1026 9.7
[40 1214 ¥
50 47% 8.7
<14 B60 B.1
70 924 . 7.5
180 2220 6.9
180 255] 6.2
200 2925 55
210 3346 4.8
5 715 3577 1.4
220 SB24 4.0
2
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S
Fescived NOTES:
ot 1. THESE TABLES HAVE BEEN DETERMINED
_______ FOR TEMPERATURE OF 60° F WITH A
thresoived : WIND SPEED OF 55 MPH.
"""" BALLASTED TRACK i
ey . 2. THE SPANS SHOWN ARE THE ABSOLUTE
SCALE MAXIMUM FCR 20'—8" CONTACT WIRE HEIGHT..
——-® MAX | MUM M I[N IMUM PERM | SSABLE CONTACT WIRE FOR DESIGN CONSIDERATIONS THE
: BLOW OFF MAXIMUM SPAN 1S REDUCED BY 5 FEET
TO CATER FOR SITE ADJUSTMENTS IF
SPAN TRACK RADIUS MID SPAN OFFSET OBSTRUCTIONS ARE ENCOUNTERED.
[FEET] [FEET] [ INCHES] SPAN 1 BLOW OFF ' :
FEET INCHES 3. THE PERMISSIBLE STATIC OFFSET IS THE MAXIMUM
o] ks 7 [ ] { ] DISTANCE THAT THE CONTACT WIRE CAN BE FROM'
—35 el 3 70 .1 THE ‘CENTER LINE OF A STATIC PANTOGRAPH
2 0 59 3 %5 0.5 UNDER STILL AIR CONDITIONS.
50 [ 44 1.0 - gg 3% )
g - 8
?8 %25 '.%2 60 0.7 4, THE PERMISSIBLE STATIC OFFSET . INCLUDES
0 580 0.3 70 0.9 A STAGGER EFFECT VALUE OF 0,16 FEET. -
(65 509 9.5 80 .5 THE PERMISSIBLE VALUE, THE STAGGER
10 248 a5 100 .8 EFFECT SHOULD BE CALCULATED PRIOR TO
150 908 2-'2 :|2 E gé CATENARY ADJUSTMENT.
. 2% :2;34 7.4 |ico E‘3'. é ; 5. MAXIMUM STAGGER = 12"
160 1762 g'g 150 4,1 6. CONTACT WIRE INSTALLATION
170 22%25 6.2 : 300 gg TOLERANCE = % INCH.
180 4 5.8 B . i
190 2723 49 180 5.9 7. FOR CATENARY LAYOUT DESIGN PURPOSES THE SPAN
200 3129 4.2, 190 8.6 LENGTHS SHOWN IN THESE DESIGN SHOULD BE
210 3589 2.4 200 7.3 REDUCED BY 5'-0" TO CATER FOR POSSIBLE
, H 3843 3.0 219 8.0 SITE ADJUSTMENT. _
5 270 4113 2.6 ﬂg g-g
: 8. IN THE VICINITY OF GRADE CROSSINGS THE
MAXIMUM SPAN SHOULD BE REDUCED BY
0| R IO'_O" N
4
=
L .
2 9. MAXIUM SPAN FOR 2'-0" SYSTEM HETGHT IS
L {25 FEET. MAXIMUM SPAN FOR 3'—0" HEIGHT 1S
185 FEET.
EMBEDDED TRACK "
. i ! ‘ 10, EXAMPLE SPAN DETERMINATION:
MAX{MUM MINIMUM PERM | SSABLE GIVEN ~ RADIUS OF CURVATURE = 3100 FT ON BALLASTED TRACK
0 2 YR SRS oA g T
) o - =
SPAN TRACK RADUS MID SPAN OFFSET T PERMISSABLE MIDSPAN OFFSET = 4.8 IN
- [FEET] [FEET] [ INCHES].
=z
Wiz 20 22 2.7
BE I 3 49 2.6
<7 40 a7 7.5
w5 50 137 12.3
E: 60 —_ o9 124
70 — 273 F1.8
80 361 B
90" 162 3
100 578 .0
110 709 10.6
® 120 658 0.2
130 1626 0.7
14D 214 9.2
50 454 B.7
60 BE0 8.1
70 924 7.5
180 2220 8.9
190 2551 8.2
260 3525 5.5
5 210 33548 48
215 3577 4.4
550 3824 4.0
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e
XREF'S l
P
proweens |
REGmSDOW
thvosctvod.
LEOHE o
duf
_ R e
- ‘ o N :
LOW POINT (  LOW POINT o ) ’ g . ¢ ) oy
I__________' ’ ' SUPPORT SUPPORT SUPPORT
MW |
| | (. MW OR CW
_ | i ! | L WIND Ly |
- T — = CW == T
¢ ¢ ¢ g SPAN LENGTH = SPAN LENGTH
. , SUPPORT SUPPORT SUPPORT : )
) . _ ' ) L=1L|+ Ly
MW = MESSENGER WIRE ) C : : T2
W = CONTA R
OW = CONTACT WIRE o : MW = MESSENGER WIRE
L = SUM OF THE DISTANCE TO THE LOW POINT - . _ . CW.= CONTACT WIRE
OF THE CONDUCTOR ON EACH SIDE OF THE : :
B SUPPORT.
El .
¥ = YERTICAL LOAD
[
§
~ ol
o
B
»
A VERTICAL LOADS (LB) _ WIND LOADS (LB)
SUPPORTED | BARE WIRES ICED WIRES SUPPORTED OPERAT ING NON—OPERAT | NG OPERATING : NON—-OPERAT ING
LENGTH : OPERATING | NON—OPERATING  LENGTH BARE WIRES BARE WIRES ICE: M/W — (/2% C/W — 1/4" | ICE: 1/2" BOTH WIRES
L (FEET) : L (FEET) 55 MPH WIND 70 MPH_WIND 40 MPH WIND 40 MPH WIND
A ﬁ :gg-i :32-4 {31 CONTACT |-MESSENGER | COMTACT | MESSENGER CONTACT MESSENGER CONTACT | MESSENGER
= T 118 2.2 30 130 935 | i85 313 5 205 156 205
o TR e So5.3 40 16.0 25.8 26,0 41,7 (5.3 37.3 331 27.3
=5 5388 08 k] : 50 20.0 32.2 395 - 522 19,1 34.1 27.7 34.1
50 29 369 050 60 . 24.0 38.6 38.9 62.6 23.0 40.9 35.2 40:9
—50 Eo BT W 70 28.1 45.1 45.4 73.0 26.8 47.7 38.7 47.7
T30 ST 2612 038 83 32,1 51.5 51.9 B3.5 30.6 54.6 44.3. 545
TR —e> 5073 512 86 36. 1 5B.0 58.4 93.9 4.4 814 49.8 614
. 50 YT 2E3q 8045 100 40,1 " 544 §4.9 04.3 38.3 68.2 55.3 6.2
T30 LW T 6545 110 44,1 70.8 71.4 114.8 42.1 75.0 60.9 75.0
a0 T TR 7053 120 181 77.3 77.9 195.2 45.9 81.8 66.4 8.8
50 =17 I e 130 3.1 83.7 84.4 [35.6 29.7 88,7 71.9 88.7
T80 —i58 =55 o 140 ~ 86. 90.2 90.9 146.1 55.6 95.5 77.5 95,5
En =705 et 0 555 150 . 80. | 96.6 97.4 156.5 57.4 102.3 §o.0 102.3
T80 54D X TN 160 64,1 103.0 1639 166.9 B1.2 109.1 885 169.1
136 SaB T T o577 170 68. | [09.5 110.4 177.4 65.0 1159 94.1 115.9
5 560 T e R 186 A 115.9 [16.8 187.8 " 6B.0 i22.8 99.6 122.8
510 163 G685 T E3 76.1 122.4 123.3 196.2 72.7 129.6 105.1 129.6
2 570 TEoq 0145 Y 200 80.2 128.8 129.8 208.6 76.5 136.4 110.7 136.4
Q . - 2 210 B4.2 135.2 136.3 218.1 80.4 " 143.2 116.2 143.2
E 320 88.2 141.7 142.8 729.5 84.2 150.0 121.7 150.0
i ,
o
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c . b . . F . G . H
NOTES: PANTOGRAPH PARAMETERS
’ CARBON CURRENT I. CONTACT WIRE DISPLACEMENT 1S DUE TO :
s | 3 COLLECTING STRIPS WIRE STAGGER AT THE POLE OR 5 DUE - DESCRIPTION 1] T
_______ : TO WIRE OFFSET PLUS WIRE BLOW-OFF OVERALL WIDTH OVER HORNS 75.00 6.25
Rasaived AT MIDSPAN. [CARBON WIDTH 57.00 | 3.92
....... | : ‘ PANTOGRAPH SWAY AT ALL HEIGHTS (SIDE 10 SIDEY | 3.00 | 0.25
;g:ﬁzf“ — — 5.66" 5.66" 2. ALL WIR!NC |S AUTO-TENSI|ONED EXCEPT PANTOGRAPH UPLIFT ALLOWANCE 3.00 0.25
- 15.95" v 15.95" FOR FIXED TERMINATED WIRING IN THE PANTOGRAPH SECURITY ALLOWANCE 6.00 | 0.50
= | 1 | ] 8'—J | ] I } ’ YARD AND TUNNELS. MAX | MUM PANTOGRAPH OPERATING HE{iGHT - 23.00
thrastred = _ -5 - _ WINTMOM PANTOGRAPH OPERATING HEIGHT = 13.5
S — 3" = B i GE OF
LISOME | IVERTFTY o E . RANGE 'OF MOTION _
i=t §'—3" —le¥ WIDTH OF PANTOGRAPH = 6'-3" [1} TO
I 1 R
ﬁ.& TRACK ALLOWANCES: , OVERHEAD CONTACT SYSTEM PARAMETERS
AL | GNMENT = 0.50
PAN HEAD PLAN - CROSS LEVEL @0.50 = 2.44" HAX WO CATENARY SER e
TOTAL TRACK TOLERANCE EFFECTS = 2.94" OPERATING WIND SPEED WITHOUT ICE 55_WPH
VEHICLE LATERAL MOTION = 2.72 OPERATING WINB SPEED WITH 1/2" RADIAL ICE 40 WP
TOTAL TRACK & LATERAL EFFECTS = 5.66 INCHES MAX | MUM P_OLE DEFLECTION AT CONTACT WIRE 2.00 |_c 17
2 ¢ : (EACH SIDE OF CENTERLINE) o & HE1GHT DUE TO WIND
i o | gn : _ : STATIC POLE DEFLECTION AT ANY HEIGHT 7.3% OF HEIGHT
F—t—-———MAXIMUM STAGGER AT 23'-0" TRACK AND LATERAL TRACK AND LATERAL : STAGGER_CHANGE DUE TO ALONG TRACK MOVEMENT 200 [ Q.17
S EFFECTS EFFECTS FULL SWAY OF VEHICLE = 3° EACH SIDE OF &
' ™~ Wy i FULL SWAY AT 23'-0" = |4.45°
RE STAGGER WIRE STAGGER ~0" = 14,
:I%TE | NOTE | SWAY OF PANTCGRAPH = |.50" DISRC:::::!;ARAMETERS.
" " - Y — 15.85 INCHES IN FT
g1 } MAXIMUM STAGGER AT 20'-6" TOTAL SWA ™ SAGL 56.50 | 4.72
. - [GAGE TULERANCE (INCLUDED TN EATERAL MOTION} — —
_ TRACK TYPE — PRIMARY TRACK DIRECT FIXATION
- : HOR ZONTAL AL [GNMENT TOLERANCE 0.50 | 0.04
PANTOGRAPH SECURIT CROSS LEVEL TOLERANGE 0.50 | 0.04
£l HALF PANTOGRAPH ‘W1{DTH = 375"  {SUPERELEVATION — WMAXIMUM 5.00 | 0.50
o VEHICLE + PANTOGRAPH SWAY = 595"
; TRACK ALLOWANCES: VEH ICLE PARAMETERS
L] n —
8 . MAXIMUM STAGGER AT 18'~6" AL | GNMENT = 050 DESCRIPTION N FT
=Y . CROSS LEVEL = 2.44 TRUCK ROLL CENTER HEIGHT 15.00 | 1.25
\ j "STAGGER CHANGE—ALONG TRACK MOVEMENT = 2" ‘ UL 2. gzDEGRE% é'aa
- "
2 P ERECT ION TOLERANCE = (SROKEN SPRING)
lefz Al MAXIMUM STAGGER AT [4'=0" ‘ PANTOGRAPH SECURITY ALLOWAMCE =5 &A&( Tlénéjﬂ N%| %ﬁ%ﬁE OF PANTOGRAPH SHOE 10 46.00 | 3.83
> . . 'Y i L = 96"
i ~ S POV * MAX STAGGER AT 23-0 [MAXIMUM HETGHT OF VERTCLE EGUTBMENT (EXCERT — T
ARL BN PANTOGRAPH SECURITY AT MIDSPAN PANIOsRAPH) '
12 p4" il LOCKDOWN ME{GHT 4 PANTOGRAPH |LOCKDOWN HE IGHT = 12.70
[ 7 Y . : | [ ] : PANTOGRAPH SECURITY AT 23'-0"
/ , \ e o HALF PANTOGRAPH WIDTH = 375
. , ‘ o | % i _ { TRACK ALLOWANGES:
| g J AL IGNMENT = 0.50°
B — ] H o ol = o ) . CROSS LEVEL = 2.44"
. -+ -
L—_—L:) I = S L 1. vy ) VEHICLE + PANTOGRAPH SWAY INTO WIND = B8.48"
. - o . "
A ‘ =Uoel E | & Ao i BLOW OFF OF CONTACT WIRE (200 FT) =B LEGEND:
‘ B 1 I I B POLE DEFLECTION DUE TO WIND =2 ®  AREA FECOWMENDED: 50% OF FUL SAY
' =4 Y T - D B e STAGGER CHANGE~-ALONG TRACK MOVEMENT = 2" INTO W
ool el 5l ¥ 3 3 & | STAGGER EFFECT ALLOWANCE - 2"
=3 8 2 o5 o @ 3 ERECTION TOLERANCE = 1" *  BY DIFFERENCE
e Bl ¥ 8 5l & W = PANTOGRAPH SECURITY ALLOWANCE - 5"
. z 8 2| J| F % g # nn; * MIDSPAN OFFSET ' = 0.83"
. o uw 3 Z| g o F = TOTAL ALLOWANCES = 33.25"
. | o O wl = 1
a4 & = xl 2 o© .
(1 [[Bi:] .o o B Z g & g
i o« x| 2| Z| = gl B E
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| . . -
XREF'S .
- NOTES:
Reastived ° " . -~ R 3
= ‘ _ : 1. BASIC CLEARANCES (CATENARY WIRES).
REG-s00W , _ _ THE CLEARANCES APPLY UNDER THE
—— | 1 FOLLOWING COND | T ONS:
aliatiied TROLLEY LINE :
A. CONDUCTOR TEMPERATURE OF 60°F,
- GUYS & SPAN WIRES NO WIND, WITH FINAL UNLOADED SAG IN
LSCAE o > THE WIRE,
faa) =
s B. SPAN LENGTHS NOT GREATER THAN THE
. 5 FOLLOWING:
J SINGLE CONTACT LINE — 100 FT
' , E , SIMPLE CATENARY — 200 FT
___/_Iﬂ‘_ © 2. ALL CLEARANCES ARE MINIMUM.
2 L= - — o ' 3. MAXIMUM CONTACT WIRE SLOPE AS A FUNCTION
o f _ OF VEMICLE SPEED TO BE DETERMINED.
- ' : 4. FOR VOLTAGES EXCEEDING 22KV (UP TO 470KV)
TRACK RAILS OF RAILROADS ROADS, STREETS, ALLEYS OVER GROUND RESIDENT I AL ABOVE GROUND IN OVERHEAD THE CLEARANCE SHALL BE INCREASED BY 0.4 (NCHES
(EXCEPT ELECTRIFIED NONRES IDENT1AL DRIVE— PARALLEL AND WITHIN DRIVEWAYS: COM'L AREAS AREAS ACESSIBLE  BRIDGE OR FOR EACH IKV, OR FRACTION THEREOF, IN EXCESS OF
RAILROADS USING OVER— WAYS, PARKING LOTS, AND ROW OF PUBLIC STREETS NOT SUBJECT TO TO PEDESTRIANS ONLY  TUNNEL  f]. 29KV,
HEAD CONDUCTOR) - OTHER AREAS SUBJECT TO IN URBAN DISTRICT : TRUCK TRAFFIC ' '
_ : , : TRUCK TRAFFIC - : : : 5. BASIC CLEARANCES {SUPPLY CONDUCTORS) )
* : : : THE CLEARANCES APPLY UNDER THE FOLLOWING
CONDITIONS: T
A. CONDUCTOR SAG AT 120°F. .OR
- _ B. MAXIMUM_CONDUCTOR TEMPERATURE IS GREATER
. _ ‘ : . THAN [20°F 'OR | :
' C. 32°F WITH RADIAL ICE OF 0.25 INCHES.
j |' SUPPLY LINES GREATER THAN 22KV
2 SUPPLY LINES 750V—22KV
E SUPFLY LINES OV—750¥
sl - , LIGHTNING PROTECTION WIRES
: _ COMMON WIRES, CABLES & MESSENGERS
b - + GUYS & SPAN WIRES -
I
&)
o=
[
0
Ve
L
1
»
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5
2
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=
S
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LTK=22345EA
REG-SDOW

LTSCALE

It

" TROLLEY GCON—d

OPEN SUPPLY

22,000 TO 470,000 VOLTS

LINE WIRES,
ARC WIRES,

750 TO 22,000 YOLTS

AND SERVICE

0 TO 750 VOLTS

DROPS

EXCEEDING 750 VOLTS TQ GROUND

0 TO 750 VOLTS TO GROUND

TACT CONDUC-
TORS AND
ASSOCIATED
SPAN OR MES—
SENGER WIRES -

TRACK RAILS

OF RAILROADS

(EXCEPT SOUND
TRANSIT TRACKS)

W

ta'| 21
al 2o|

4

/

ARNRAN

ROADS,
STREETS,
ALLEYS AND
OTHER AREAS
SUBJECT T0

TRUCK

TRAFFIC
3]

| 20"
18'

. TN #
RESIDENTIAL
DR IVEWAYS
AND OTHER
AREAS NCT
SUBJECT TO

" TRUCK TRAFFIC

!20' 15 18
g

20
8)

o
P
T~

0

a
N

/

/

ASYANES

ROADS IN
RURAL DISTRICTS

Y /
WHEN WIRES RUN ALONG AND
WITHIN THE LIMITS CF

SNANAS

ROADS,
STREETS OR
ALLEYS
\.

ENCST

SPACES OR
WAYS ACCESSIBLE
"TO PEDESTRIANS

ONLY

S

WHEN WIRES CROSS OVER OR OVERHANG

W

HIGHWAYS OR OTHER ROAD
RIGHTS—OF—WAY BUT DO NOT
OVERHANG THE ROADWAY

GUYS: MESSENGERS,

COMMUNICAT ION, SPAN

NOTES:

AND LIGHTNING PROTECTION
WIRES, EFFECTIVELY GROUNDED
CONTINUOUS METAL - SHEATH

CABLES OF AlL VOLTAGES

THESE CLEARANCES MAY BE REDUCED TO 25 FT WHERE. PARALLELED BY
TROLLEY—CONTACT CONDUCTOR ON THE SAME STREET OR HIGHWAY.

. THESE CLEARANCES DO NOT ALLOW FOR FUTURE ROAD RESURFACING.

IF A COMMUNICATION SERVICE DROP OR ‘A GUY WHICH IS EFFECTIVELY

" GROUNDED CROSSES RESIDENTIAL STREETS AND ROADS, THE CLEARANCE

MAY BE REDUCED TO I8 FT AT THE SIDE OF THE TRAVELED WAY PROVIDED

‘'THE CLEARANCE AT THE CENTER OF THE TRAVELED WAY (S AT LEAST {8 FT.

THIS REDUCTION IN CLEARANCE DOES NOT APPLY TO ARTERIAL STREETS AND
HIGHWAYS WHICH ARE PRIMARILY FOR THROUGH TRAFFIC, USUALLY ON A
CONTINUQUS ROUTE. -

. FOR COMMUN|CATIONS CABLES SUPPORTED ON A MESSENGER; AMD WITH SPAN

LENGTHS NOT EXCEEDING 50 FT, THE CLEARANCE MAY BE REDUCED TO
17'-0" ABOVE OR ALONG LOCAL STREETS DR ROADS. THIS REDUCTION DOES
NOT APPLY TO ARTERIAL STREETS OR HIGHWAYS WHICH ARE PRIMARILY
FOR THROUGH TRAFFIC, USUALLY ON A CONTINUOUS ROUTE. '

. THIS CLEARANCE MAY BE REDUCED TO 12 FT FOR SUPPLY CONDUGTORS

LIMITED TO 300V TO GROUND. .

. THIS CLEARANCE MAY BE REDUCED TO 10.5 FT FOR INSULATED SERVICE

DROPS LIMITED TO 300V TO GROUND.

. THiS CLEARANCE MAY BE REDUCED TC 13.5 FT FOR COMMUNICATION
-, CONDUCTORS. ’

FOR VOLTAGES EXCEED ING 22,000 YOLTS, THE CLEARANCE SHALL BE
INCREASED BY 0.4 INCH FOR EACH 1,000 VOLTS, OR FRACTION THEREOF
IN EXCESS OF 22,000 VOLTS. FOR VOLTAGES IN EXCESS OF 470,000 VOLTS,
REFER TO NATIONAL ELECTRICAL SAFETY CODE.

REVISIONS

ARK

_

34386

FAULT SERAL NHO. | DATE M.

Lt

orterb OEW2088

GUYS, SPAN.
WIRES, SURGE
PROTECT ION

22,000 TO 470,000 VOLTS

750 TG 22,000 VOLTS

OPEN SUPPLY

0 70 750 VOLTS

CONDUCTORS

SERVICE DRCPS

COMMUN ECATIONS

WIRES AND
GROUNDED
NEUTRAL

CONDUCTORS

COMMUN IGAT | ONS

.CONDUCTORS, CABLES

SUPPLY 'CABLES,.

ALL VOLTAGES HAVING
EFFECT I VELY GROUNDED

OPEN SUPPLY

WIRES ¢ TO 750 VOLTS

AND MESSENGERS cONTINGOUS METAL SHEATHS (1) (2
OR SUPPLY CABLES OF & TO 750V
EFFECT IVELY GROUNDED WITH A

: BARE MESSENGER

OPEN SUPPLY
WIRES 750 TO
22,000 VOLTS

OPEN SUPFLY
WIRES 22,000 TO
50,000 VOLTS

GUYS, SPAN WIRES
SURGE~-PROTECT 1ON
WIRES, AND GROUNDED

NEUTRAL. CONDUCTORS

WIRE CROSSING CLEARANCES

AND MESSENGERS

CONDUCTORS, CABLES

NOTES:

FOR CLEARANCE PRUPOSES, INSULATED, NON—SHIELDED CABLES CARRYING

750 TO 2,900 VOLTS SUPPORTED ON AND CABLED TOGETHER WITH AN

EFFECT IVELY GROUNDED BARE MESSENGER SHALL BE TREATED -AS OPEN
SUPPLY CONDUCTOR CARRYING G TO 750 VOLTS.

FOR CLEARANCE PURPOSES, CABLES OF ANY VOLTAGE OVER 750 VOLTS,
COVERED WITH A CONTINUCUS AUXiLIARY SEMICONDUCTING SHIELD IN
COMBINATION WiTH SU|ITABLE METALLIC DRAINAGE AND SUPPORTED ON

AND CABLED TOGETHER WITH AN EFFECTIVELY GROUNDED BARE MESSENGER
SHALL BE TREATED AS OPEN SUPPLY CONDUCTOR CARRYING D TO 750 VOLTS.

THIS CLEARANCE MAY BE. REDUCED WHERE BOTH GUYS ARE ELECTRICALLYV
INTERCONNECTED. : :

THIS CLEARANCE MAY BE. REDUCED TO 4 FT WHERE SUPPLY CONDUCTORS
OF 750V TO 8.7KV CROSS A COMMUNICATION LINE MORE THAN 6&FT
HOR1ZONTALLY FROM A COMMUNICATION STRUCTURE.

THE CLEARANCE OF COMMUMICATION CONDUCTORS AND THEIR GUY, SPAN,
AND MESSENGER WIRES FROM EACH OTHER IN LOCATIONS WHERE NO
OTHER CLASSES OF CONDUCTORS ARE INVOLVED MAY BE REDUCED BY
MUTUAL CONSENT OF THE PARTIES CONCERNED, SUBJECT TO THE
APPROVAL QF THE REGULATORY BODY HAVING JURISDICTION, EXCEPT FOR
FIRE ALARM CONDUCTORS AND COWDUCTORS USED IN THE COPERATION OF
RAILROADS, OR WHERE ONE SET OF CONDUCTORS IS FOR PUBLIC USE AND
THE OTHER IN THE OPERATION OF SUPPLY SYSTEMS.

IN GENERAL, TH|S TYPE OF CROSSING IS NOT RECOMMENDED,

FOR VOLTAGES EXCEEDING 22,000V, THE CLEARANCE SHALL BE INCREASED
BY 0.4 INCH FOR EACH [,000 VOLTS OR FRACTION THEREQF, 1 EXCESS OF
22,000 VOLTS.IF BOTH UPPER AND LOWER WIRES EXCEED 22,000 VOLTS
CALCULATE INCREASES SEPARATELY FOR UPPER AND LCWER WIRES AND ADD
BOTH TO CLEARANCE. FOR VOLTAGE ABOVE 470,000 VOLTS, SEE NESC.

—
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A * B [ ] c [ ] D L ] E * F - » G [ H
. NOTES: . 7 - _ , , _
wees ! 1. THE PANTOGRAPH CLEARANCE ENVELOPE DIMENSIONS AS SHOWN SHALL o TRACK PARAMETERS PANTOGRAPH PARAMETERS
PSR APPLY WHEN OCS, TRACK AND POLES, MASONRY WALLS AND STRUCTURES ARE ) DESCRIFTION M ¢ FT DESCR{PTION (N F
—e BUILT. THEY ARE TO BE MEASURED RELATIVE TO THE SUPERELEVATED TRACK. . GAUGE 5B.50 471 OVERALL WIDTH OVER HORNS 75.00 | 6.25
LT~ 2234568 . : : GAUGE TOLERANCE ~ (INCLUDED TN CATERAL - - WIDTH OVER CARBON COLLECTORS 47.00| 5.92
kil 2. FOR VALUES OF CONTACT WIRE HEIGHT BETWEEN THOSE LISTED IN TABLE |, : MOT | Oi) LATERAL ELECTRICAL CLEARANCE TO DYNAMIC PANTUGRAPH 4.00 | 0.33
tarssoived - USE LINEAR INTERPOLATION TO DETERMINE A VALUE FOR DIMENSION A, TRACK_TYPE DIRECT FIXATION | [PANTOGRAPH SWAY AT ALL REIGHTS (SIDE 10 SIDE 2.99 1 0.25
------ , . HOR I ZONTAL AL 1GNMENT TOLERANCE 050 [ 004 | —(_(PANTOGRAPI-)I UPLTFT ALLOWANCE (MECRANTCAL PLUS 7.00 | 0.58
S ; ; TRAGK TYPE BALLASTED ELECTR| CAL .
e, B N oS o L SRoTRUCT 108 ARE 1O BE. : HORIZONTAL AL [GNMENT TOLERANCE 2.50 0.71 MAXMUM_GPERATING HETGHT - — [23.00
e . , : : _  |CROSS LEVEL TOLERANCE [ 1.00 0.08 NORMAL CONTACT WIRE HEIGHT AT SUPPORIS — SIREETL — {2050
rt : [SUPERELEVATTON — MAXMUM 6.00 0.50 NORMAL CONTACT WIRE HE{GHT AT SUPPORTS — AERIAL STRUCIURE [ — |18.50
: : - - JMARTMUM STATC PANTOGRAPH PRESSURE Z5 18
SUPER ELEVATED ' E _ PANTOGRAPH_LOCKDOWN HE | GHT = 1270
TRACK : MAXTMUM PANTOGRAPH CARHON WEAR 1.00 [ 0.08
D) I MAX1MUM_PANTOGRAPH REACH
A A ' : -
Tz | - . .
, . \r..,..______ . J—— ‘ | _ )
2 | // . _ - VEHICLE PARAMETERS , OVERHEAD CONTACT SYSTEM PARAMETERS
: Al 2 E ' : _DESCRIPTION ] T | DESCRIPTION N ] FT
TRUCK_ROLL CENTER HEIGHT [5.00 .25 |ELECTRICAL CIFARANCE TO GROUNDED SIRUCTURES 400 { 033
LATERAL POSITION AT TRUCK ROLL CENIER 2.72 0.23 i :
MAXTMUM VEHICLE ROLL ANGLE BY DEGREES 3 DEGREES : -
EACH SIDE OF CENTERLINE - _ ‘-
. .
TABLE |: DIMENSIONS TABLE
DIMENS 10N A
CONTACT WIRE HETGHTIDIRECT FIXATION[BALLASTED _ _
230" 610" 63.9" : : \
20=6" Sa.0" 61.0" : ' R .
[8=6" 58.2" 60.2"
: DIMENSION B
. B AL HEIGHTS 56,0 1_58p"
| B
L
(o]
g 18- |
2 . o & SUPEF%_ REA.E;ATED
. B ) = s
[ B/ ~B : 3 &
b L& 2 | 5 =
: 5 (A
[ ! ] \ o 3 & |
— = Z
H C_w,w_,) B : 5 8 , npn
5 Ef 3 35.0" .
{ o Bl = 12.7" :
I - W o % : ;
a }‘ w g =
" — =
} —_ - | ™ 5 ol
- B P N = o !
s 3 C/W HEIGHT o
L&/ -
. -
. : : S 1 1% S T O = : o —~ X
i i ] B =z ] . -
_._..l__‘\ - = . ‘,_ : . . -
T . . _ r VEHICLE DYNAMIC
- g ' - r ENVELOPE~PANTOGRAPH
1
CENTER [ny _ _
OF_ROLL L_%i u lﬁ ' _TOP OF RAIL -
5 I i)
CJJ_U*} 5 - | | |
g PANTOGRAPH CLEARANCE ENVELOPE A . DETAIL 2
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: o : NOTES: “
s TABLE I: HORIZONTAL OFFSET DUE TO TRACK SUPERELEVATION (0S) TA%FM?NS‘{%: ISCLE I THIS DRAWING PROVIDES RELATIONSHIPS AND DIMENS|ONS FOR _
Fosaivd DETERMINATION OF M INIMUM CLEARANCES BETWEEN A PANTOGRAPH AND
""""" : SUPERELEVATION ( INCHES ADJACENT FIXED INFRASTRUCTURE.. THESE CLEARANCES MAY BE FURTHER
Pl ié"mg*’éiﬂ ( ) C/W HT | DIMENSION A REDUCED ONLY FOR THOSE CASES LISTED IN NOTE 2.
pPR—— = L 2 2 4 2 = 25 -0 574 2. FOR THE PURPOSE OF DETERMINATION OF CLEARANCES TO A
— =8 : : : : 25, -2 2076 54.5° PANTOGRAPH, AN OCS FITTING SHALL BE CONSIDERED LIVE WHERE IT
R 27 15 ~ 8.0 13.5 8.0 72.5 27.0 8=6" 53.7 1S SEPARATED FROM GROUNDED POLES OR LIVE WIRING OF ADJACENT
(rsoHE : 197" 4.1 B.1 12.2 (6.3 204 74.4 3=6" 515" TRACKS, BY AT-LEAST ONE LEVEL OF SYSTEM RATED INSULATION.
PV 14-2 3.0 5.0 2.0 2.0 5.0 8.1
-t _ : , ~FOR IN—RUNNING LIVE STEADY ARMS, SEE DRAWING LOO~J722
—FQR OTHER LIVE OCS5 EQUIPMENT, SEE DRAWING LO0—J723
—ALL OTHER STRUCTURES, POLES OR EQUIPMENT REQUIRE PANTOGRAPH
CLEARANCES DETERM INED FROM THE DRAWING
“p 3. FOR OBUJECTS DIAGONALLY SEPARATED, BOTH HORIZONTAL AND VERTICAL
- ' - CLEARANCES ARE TO BE APPLIED. RUNNING CLEARANCES COMPONENTS MAY
30.5 - BE MEASURE RADIALLY.
2 n ' . i .
10.2 , : STATIC 4. MINIMUM CLEARANCES BETWEEN LIVE WIRES OR FITTINGS AND OTHER FIXED
C/W HEIGHT VEH ICLE INFRASTRUCTURE SHALL BE DETERMINED FROM NAT{ONAL ELECTRIC SAFETY
. _ CENTERL INE CODE (N.ES.C.) AND DRAWINGS LOO—J718 AND LOD-J719.
= .
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5 o DESIGNED GROUNDED POLE STRUCTURE
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L E 8 « \ 5 g
@«: E%O s 408 s TRACK ////////
=5 $ow (T 223 CONSTRUCTION AND i
r =5 Hn%s 2ED zaxC
Z = B daca \ 31 EfS o MA INTENANCE CONSTRUCT I ON
8 245 AN -1 o2 R TOLERANCE TOLERANCE
= — =
SN xS TRES \ 3 £ EMBEDDED, DIRECT R UCTURE
> Sz =120 5 N .
N AS G 3., \ - &, g FIXATION=0.5 AS BUILT STRUCTURE
AN NORMAL PASSING =€, \ i ez . ! BALLASTED OR EQUIPMENT
& CLEARANCE |9z \ 8 .F Shig 1.5 TRACK=2.5" '
=N —(RUNNING EE_ﬁp- 4= o \ 4 ' NORMAL ELECTRICAL "
A CLEARANCE} |93 ! \ x93 PASSING CLEARANCE | 4
= N -3 5502 (RUNN ING CLEARANCE)
I fy OFFSET DUE 70 CONSTRUGTION AND \ £8%° §% 8 :
RN SUPER MA INTENANCE Z=2w &= 2 CARBON COLLECTOR WEAR 0.75" - MAX_PANTOGRAPH
% RJELEVATION = 0| TOLERANCE Il aRao a e OPERATING HE|
\ Hug w— L. — GHT
B [ (SEE TABLE 1) 1.5 \ 205 &3 Bzl S ,
E : EMBEDDED, D IRECT ’ . B wd o3
z N : W u E 3] ze @ N : . MAX CONTAGT WIRE
L FIXATION=0.5 4 o Zx == 1} " DYNAMIC PANTOGRAPH OPEN ROUTE = 3 HE I GHT
= BALLASTED — Eay o 8 UPLIFT TUNNEL = |.5"
L] = " il g NI E
2 TRACK=2.5 , =5 2@ Z.5
1]
b N T o9 'r§ \\\5%5 CONTACT WIRE WEAR 0.25" AS BUILT
1y Cxg <E N CONSTRUCTTON TOLERANCE CONTACT WIRE *
t RS 5 N wEE (CONTACT WIRE i 1 HEIGHT
AN QGE R . HEIGHT OPEN ROUTE}
N CE3 NE o DES|GNED CONTACT WiRE
> Hou N> 2 HEIGHT
Suil !
5 a4
o X
< . N
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